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         Abstract : Magnetic gears allow the transmission of driving force in a completely non-contact 
state. Their main advantages include low vibration and noise, maintenance-free operation, and 
exemption from lubrication. The device discussed in this study boasts dual-input functionality. 
We have found that the most promising practical application of such a device  particularly for 
accelerator versions is in wind-powered electrical power-generating equipment. We envision 
wind power as the primary input, while the secondary input may come from sources such as 
hydraulic power or electrical storage devices to drive the mechanism that controls the rotation 
rate. In addition, we used our dual-input device to carry out an experimental investigation on a 
parallel-drive scheme in which the outer ring gear on the secondary input is rotated in the same 
direction as the carrier. Our experiments revealed three distinct operating regimes for the device : 
a regime in which the output rotation rate was lower than the input rotation rate, a point at which 
the output rotation rate fell to zero, and a regime in which the output rotation rate was greater 
than the input rotation rate. This report describes the characteristics of our differential-drive and 
parallel-drive schemes obtained from further experiments. 
 






















Fig. 1 Schematic of planetary and outer ring 
gearing for accelerator. 
   (One example of differential (diff.) and      












































Fig. 2 Photographs of planetary gears, sun 

















Table 1 Characteristics of planetary gear, 

















᮰ᐦᗘࡣ 0.53 T ࡛࠶ࡿ㸬ṑᙧ᭤⥺࡟ࡣ࢖ࣥ࣎ࣜ
࣮ࣗࢺ᭤⥺ࢆ᥇⏝ࡋ࡚࠸ࡿ㸬㐟ᫍṑ㌴㸪ኴ㝧ṑ








NP , ZP : 㐟ᫍṑ㌴ࡢᅇ㌿ᩘ㸪ṑᩘ 
NO, ZO : እ㍯ṑ㌴ࡢᅇ㌿ᩘ㸪ṑᩘ 
NS, ZS : ኴ㝧ṑ㌴ࡢᅇ㌿ᩘ㸪ṑᩘ 







እ㍯ṑ㌴࡜ኴ㝧ṑ㌴ࡢ㏿ᗘẚࢆ ε ࡜ࡍࢀࡤ㸪 
 ε = ( NS㸫NC ) / (㸫NO㸫NC )=㸫ZO / ZS      (1) 
࡜࡞ࡿ㸬ᨾ࡟㸪Ns ࡣ㸪(1)ᘧࡼࡾ㸪(2)ᘧ࡜࡞ࡿ 
  NS = NC (1㸩ZO / ZS )㸩NO (ZO / ZS )          (2)
ࡇࡇ࡟㸪ZS =16㸪ZO =64 ࡛࠶ࡿࡢ࡛㸪(2)ᘧࡣ㸪 




ε = ( NS㸫NC ) /㸫(NO㸫NC )=ZO / ZS        (4) 
NSࡣ㸪(4)ᘧࡼࡾ㸪(5)ᘧ࡜࡞ࡿ㸬
NS = 5NC㸫4NO             (5) 
ENC  NO ࡢ᫬㸪NSࡣ㸪 
NS = NC            (6) 
F NC㸺NOࡢ᫬㸪
ε = ( NS㸫NC ) / (NO㸫NC )=㸫ZO / ZS       (7) 
(7)ᘧ࠿ࡽ㸪NSࡣ㸪 
NS = 5NC㸫4NO                     (8) 
ᘧࡣ㸪(5)ᘧ࡜ྠࡌᘧ࡜࡞ࡿ㸬
G ࡲࡓ㸪 (5)ᘧ࠿ࡽ㸪NO =(5 / 4)࣭NCࡢ᫬㸪 












































ࡽ㸩500 min-1ࡲ࡛ 50 min-1ࡎࡘኚ໬ࡉࡏࡓ᫬
ࡢ୺ධຊᅇ㌿ᩘ࡟ᑐࡍࡿฟຊᅇ㌿ᩘࡢ๭ྜ(Ns/ 






Fig.4 Relationship between outer ring gear 







































 Fig5 ࡟㸪Nc =+200min-1࡛ No =㸫200min-1
ࡢሙྜ (Ns =+1800 min-1 ࡜࡞ࡿ )࡜ No =㸫
















   P=ȰT=(2 /60)T                  (10) 
ࡓࡔࡋȰࡣゅ㏿ᗘ࡛࠶ࡿ㸬ධຊࡀ࢟ࣕࣜ࢔ࡢ㟁





Ȟ=PS/Pin100= PS/(Pc+Po)100   (11) 
(11)ᘧ࡛㸪Pin (=Pc+Po)ࡣධຊ㟁ຊ࡛࠶ࡿ㸬 
Fig.6 ࡟ࠊNc =+200min-1㸪No =㸫300min-1
ࡢሙྜࡢ㟁ຊ≉ᛶࡢᐇ㦂⤖ᯝࢆ♧ࡍ㸬ྛࠎࡢ㟁
ຊࡣ Ts ࡟ẚ౛ࡋቑຍࡋ࡚࠸ࡿࡇ࡜ࡀࢃ࠿ࡿ㸬㟁
ຊᦆኻ PL(=Pin̾PS)ࡶ Ts࡟ẚ౛ࡋ࡚ቑຍࡋ࡚࠸ 
 
 
Fig.5 Relationship between sun gear torque 
Ts, and carrier torque Tc  and outer 
ring gear torque To. 
 
 
Fig.6 Relationship between sun gear torque 
Ts and electric power Pc,Po,Ps,Pin,PL. 
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Fig.7 Relationship between sun gear torque 
























Fig.8 ࡟ Nc =+200min-1㸪No =+200min-1ࡢሙ














Fig.8 Relationship between sun gear torque 




Fig.9 Relationship between sun gear torque 
Ts and electric power Pc,Po,Ps,Pin,PL . 
 
 
Fig.10 Relationship between sun gear torque 




Fig.9 ࡟㸪Nc =+200min-1㸪No =+300min-1ࡢ
ሙྜࡢ㟁ຊ≉ᛶࢆ♧ࡍ㸬 
Fig.9 ࡼࡾ㸪ྛࠎࡢ㟁ຊࡣ Ts ࡟ẚ౛ࡋ࡚ቑຍ
ࡋ㸪ᕪື㥑ື᫬࡜␗࡞ࡾ㸪㟁ຊᦆኻ PLࡢቑຍᖜ
ࡀ኱ࡁ࠸ࡇ࡜ࡀศ࠿ࡗࡓ㸬ࡲࡓ㸪ኴ㝧ṑ㌴ࡢ㟁 
ຊ Ps ࡣ㸪ᕪື㥑ື᫬࡜ẚ㍑ࡋ࡚ Ns ࡀᑠࡉࡃ࡞
ࡿࡓࡵ㸪ᑠࡉ࠸ࡇ࡜ࡀศ࠿ࡿ㸬 
 Fig.10 ࡟㸪Nc =+200min-1㸪No =+200min-1
ࡢሙྜ࡜㸪 No =+300min-1ࡢሙྜࡢ㟁ຊຠ⋡≉
ᛶࢆ♧ࡍ㸬㟁ຊຠ⋡ࡣ Ts ࡀቑຍࡋ࡚࠸ࡃ࡜ቑຍ







ࡀᏑᅾࡍࡿ㸬Fig.4 ࡟࠾࠸࡚➨ 1 ㇟㝈࡜➨ 4 ㇟
㝈ࡢቃ⏺(Fig.4 ࡢ୍౛࡜ࡋ࡚ a Ⅼ)㸪ཬࡧ➨ 2 ㇟





እ ㍯ ṑ ㌴ ࡢ ᅇ ㌿ ᩘ No=+200 min-1 ࠿ ࡽ
No=+400 min-1࡟ኚ໬ࡉࡏࡓ᫬ࡢ㐣ΏἼᙧࢆ♧




㐣Ώ᫬㛫 t ࡣ㸪2.61s ࡛࠶ࡿ㸬 
 
 
Fig.11 Transition waveforms when changing 
No from +200 min-1 to +400 min-1.  
 
Fig.12 ࡟㸪Nc =+200 min-1㸪No=+200 min-1
ࡢ≧ែ࠿ࡽ㸪No ࡢࡳࢆ㸪ྛ ࠎࡢᶓ㍈࡟♧ࡍᅇ㌿
ᩘ࡟ኚ໬ࡋࡓ࡜ࡁࡢ㐣Ώ᫬㛫 t ࢆ♧ࡍ㸬 ࡇࡇ࡛
ࡣ㸪ኴ㝧ࢺࣝࢡ Ts =0 ࡍ࡞ࢃࡕ↓㈇Ⲵࡢ≧ែ࡛
ᐇ㦂ࢆ⾜ࡗࡓ㸬 




࠿ࡽ+300 min-1 ࡟ኚ໬ࡉࡏࡓ᫬࡜㸪No=+300 










Fig.12 Relationship between outer ring speed 
after the change No and transition 




Fig.13 Relationship between sun gear torque 
Ts and trasition duration t. 
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300 min-1୍ᐃ(ᅗ୰ࡢ a ࡢࢢࣛࣇ)ࡢ᫬㸪No ࡀ
+50я+350min-1(ኴ㝧ṑ㌴ࡢᅇ㌿᪉ྥࡣṇ㌿я
㏫㌿ )ࡢ᫬ࡢ㐣Ώ᫬㛫 t ࡜㸪No ࡀ+250я
+550min-1(ኴ㝧ṑ㌴ࡢᅇ㌿᪉ྥࡣ೵Ṇя㏫㌿)
ࡢ᫬ࡢ㐣Ώ᫬㛫 t ࡣ࡯ࡰ୍⮴ࡋ࡚࠸ࡿ㸬  
 ࡲࡓ㸪እ㍯ᅇ㌿ᩘࡢኚ໬ᖜࡀ 100 min-1㸪200 





Fig.14 Relationship between before and after 
change of the No , and transition 
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